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(54) GAS SENSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a mounting work, and 
improve sealing performance of a contact part between a gas sensor 
and a part to be mounted thereon, when the gas sensor is mounted on 
the part to be mounted thereon. 

SOLUTION: In this gas sensor having a sensor element 18 having a 
detection function and a mounting part 20 for mounting the sensor 
element 18 on the part to be mounted thereon, the mounting part 20 is 
composed of a sealing member 24 and a bolt member 26 rotatable 
relative to the sealing member 24. The sealing member 24 is brought 
into contact with a boss 42 to form a sealing part, and a taper angle 0 
with the horizontal direction of a tapered surface 28 formed on the 
sealing member 24 and a taper angle y with the horizontal direction of 
a tapered surface 36 formed on the boss 42 are formed as such 
angles that the sealing member 24 and the boss 42 always show the 
contact state. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A gas sensor for detecting predetermined gas constituents from gas to be measured which it has 

the following, and said fitting part and said fitting part always contact, and is characterized by forming 

mutually contacting parts of this fitting part and this fitting part in tapered shape. 

A sensor element which has a detection function. 

A fitting part for attaching said sensor element to a fitting part. 

[Claim 2]The gas sensor comprising according to claim 1: 

A sealing member which said fitting part has a nut section, and said fitting part contacts said fitting part, and 
constitutes a seal part. 

A bolt member which it is attached to this sealing member, enabling free rotation, and is screwed in said nut 
section. 

[Claim 3]A gas sensor having the stops for preventing said bolt member seceding from said sealing member 
n the gas sensor according to claim 2. 

;Claim 4]A gas sensor, wherein return which spreads toward a method of outside is formed in a tip part of 
said stops in one in the gas sensor according to claim 3. 

Claim 5]A gas sensor, wherein a protective cover for protecting said sensor element is attached in a gas 
sensor given in any 1 paragraph of claims 1-4. 

Claim 6]A gas sensor, wherein a driving circuit part which drives said sensor element and this sensor 
dement is connected to any 1 paragraph of claims 1-5 in one via a cable in a gas sensor of a statement. 



Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the gas sensor for detecting predetermined gas constituents 

from gas to be measured. 

[0002] 

[Description of the Prior Art]ln order to detect the predetermined gas constituents (for example, NOx) in 
exhaust gas, various kinds of gas sensors are attached to the exhaust pipe of a car. This kind of gas sensor 
is constituted as generally shown in drawing 5 . 

[0003]That is, the gas sensor is provided with the sensor element 1 which has the function to detect NOx, for 
example, the bolt member 2 by which the exterior is carried out to this sensor element 1 , and the protective 
cover 3 for adhering to this bolt member 2 and protecting this sensor element 1 . The boss 5 possessing the 
nut section for attaching said gas sensor has adhered to the exhaust pipe 4. 

[0004]Said gas sensor is attached to the exhaust pipe 4 by screwing said bolt member 2 in the nut section of 
said boss 5. Under the present circumstances, the contact surface of said bolt member 2 and said boss 5 is 
equipped with the gasket 6 as a sealing member. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, in said gas sensor, since cable connection of the driving 
circuit part (not shown) which makes the sensor element 1 and this sensor element 1 drive was carried out 
via the connector, this gas sensor under drive had been influenced by the noise by the electromagnetic 
waves which invaded from this connector. Then, in order to prevent the influence of a noise, the gas sensor 
of a highly efficient integral-type structure which carried out cable connection of said sensor element 1 and 
said driving circuit part without passing a connector came to be provided. 

[0006]However, when it is going to attach the gas sensor of the aforementioned integral-type structure to an 
exhaust pipe, There was fault that it had to thrust into the boss which rotated the whole gas sensor 
containing a driving circuit part, and adhered to the exhaust pipe, and it was easy to cause the position gap 
of a center position with the gas sensor of said integral-type structure, and said boss, and there was concern 
in which mounting accuracy gets worse. 

[0007]ln the conventional gas sensor, it originates in the accuracy of the surface roughness of the contact 
surface of the bolt member 2 with which this gas sensor is equipped, and the boss 5 which has adhered to 
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the exhaust pipe 4, and since seal performance changed remarkably, the accuracy of the surface roughness 
of this contact surface needed to be raised. Therefore, there was fault that a manufacturing cost soared. 
[0008]ln the conventional gas sensor, the holding-down stress generated by the bell and spigot of the bolt 
member 2 is committed as it only pushes the gasket 6 against the boss 5. Therefore, if the clamping force by 
said bolt member 2 becomes strong, it will become good [ sealing nature ] naturally, but from restrictions of 
the intensity of this bolt member 2, etc., this clamping force does not have restriction and sealing nature was 
not necessarily thoroughly guaranteed under this restriction. 

[0009]Even when attaching to an exhaust pipe the highly efficient gas sensor which prevented invasion of 
the noise during the sensor drive by carrying out cable connection of a sensor element and the driving circuit 
part, and making it integral-type structure, this invention, The mounting work can be made to simplify and it 
aims at providing the gas sensor which can improve the seal performance of the contacting parts of the bolt 
member with which this gas sensor is equipped, and the boss which has adhered to this exhaust pipe. 
[0010] 

[Means for Solving the Problem]ln a gas sensor for this invention to detect predetermined gas constituents 
from gas to be measured, It has a sensor element which has a detection function, and a fitting part for 
attaching said sensor element to a fitting part, said fitting part and said fitting part always contact, and 
contacting parts of this fitting part and a fitting part are mutually formed in tapered shape. 
[001 1]That is, a view of tribology is adopted in this invention. By forming contacting parts of a fitting part and 
a fitting part in tapered shape, and specifically giving an angle, Contacting parts will be made to generate 
frictional shearing stress with clamping force by a fitting part, i.e., holding-down stress, a peeling thing 
generated when the surfaces (contacting parts) rub by the frictional shearing stress will enter an opening of 
surface roughness, the adhesion of contacting parts will go up, and sealing nature will improve. 
[0012]Thus, in a gas sensor concerning this invention, when attaching this gas sensor to an exhaust pipe of 
a car, the mounting work can be made to be able to simplify and seal performance of contacting parts of a 
fitting part and this exhaust pipe with which this gas sensor is equipped can be raised. If a cone angle in 
contacting parts of a fitting part and a fitting part is an angle which frictional shearing stress generates, it is 
effective in all the angles. 

[0013]And in a gas sensor which has above-mentioned composition, if it has a bolt member which it is 
attached, enabling rotation said fitting part has a nut section and free to a sealing member which said fitting 
part contacts said fitting part, and constitutes a seal part, and this sealing member, and is screwed in said 
nut section, it is suitable. It is because this gas sensor can be attached to an exhaust pipe, without rotating 
the whole gas sensor. 

[0014]lt may be made to have the stops for preventing said bolt member seceding from said sealing 
member. In this case, return which spreads toward a method of outside in a tip part of said stops may be 
formed in one. 

[0015]lt may be made to attach a protective cover for protecting said sensor element, and may be made to 
connect in one a driving circuit part which drives this sensor element and this sensor element via a cable. 
Thereby, it becomes possible to detect gas constituents, without being influenced by a noise. 
;0016] 

Embodiment of the lnvention]A suitable embodiment is mentioned per [ concerning this invention ] gas 
ittp://www4.ipdl.inpit.goj^^ 3/7/2008 
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sensor, and it explains to details below, referring to an attached drawing. 

[0017]As shown in drawing 1 , the gas sensor 10 concerning this embodiment is a gas sensor for detecting 
predetermined gas constituents (for example, NOx etc.), has the driving circuit part 12 for making this gas 
sensor 10 drive, and the primary detecting element 14 which detects gas, and is constituted. Said driving 
circuit part 12 and said primary detecting element 14 are connected in one by the cable 16. Therefore, there 
is no invasion of a noise during a gas sensor drive, and a highly precise detection result can be obtained. 
Said driving circuit part 12 is connected to the electronic control of a car by the cable which is not illustrated. 
[0018]The sensor element 18 in which said primary detecting element 14 has a gas sensitive detector 
function as shown in drawing 2 , It had the fitting part 20 by which the exterior is carried out to this sensor 
element 18, and the protective cover 22 for protecting this sensor element 18 at the end (side to which said 
driving circuit part 12 is not connected) of this fitting part 20 has adhered. The boss 42 possessing the nut 
section 40 has adhered to the exhaust pipe 44. 

[0019]The sealing member 24 which said fitting part 20 contacts said boss 42, and constitutes a seal part, It 
comprises the bolt member 26 attached to this sealing member 24 enabling free rotation, and said gas 
sensor 10 is attached to said exhaust pipe 44 by making this bolt member 26 screw in said nut section 40. 
[0020]Cone-angle psi to the horizontal direction of the tapered surface 36 formed in cone-angle theta to the 
horizontal direction of the tapered surface 28 formed in said sealing member 24 and said boss 42 is formed 
in the angle which this sealing member 24 and this boss 42 always present a contact state. In this 
embodiment, as shown in drawing 3 , cone-angle theta is formed smaller than cone-angle psi. On the other 
hand, cone-angle theta may be formed more greatly than cone-angle psi. 

[0021]Said sealing member 24 has the annular mounting surface 30, and said bolt member 26 is laid on this 
mounting surface 30. The notching part 32 of the approximate circle form is formed in the side which is not 
laid in said mounting surface 30 of said bolt member 26. The metal stops 34 for preventing this bolt member 
26 from seceding from said sealing member 24 are inserted in this notching part 32. It was formed, and 
returns to the tip part of these stops 34, and 38 is provided in it so that it may spread toward the method of 
Dutside. 

;0022]Next, the work which attaches to the exhaust pipe 44 the gas sensor 1 0 constituted in this way is i 
Bxplained. 

0023]When attaching the gas sensor 10 to the exhaust pipe 44, the center position of the bolt member 26 
/vhich constitutes the fitting part 20 first, and the center position of the boss 42 which has adhered to said 
sxhaust pipe 44 are doubled. It thrusts into the nut section 40 which possesses said bolt member 26 to said 
doss 42, holding the state. Here, the tapered surface 28 currently formed in the sealing member 24 binds 
>aid bolt member 26 tight until it contacts the tapered surface 36 currently formed in said boss 42. 
0024]Under the present circumstances, frictional shearing stress occurs with the clamping force which 
Dinds said bolt member 26 tight, i.e., holding-down stress, in the contacting parts of said sealing member 24 
and this bolt member 26. The contacting parts of said sealing member 24 and said bolt member 26 rub, and 
a peeling thing is generated by this frictional shearing stress. When the peeling thing enters the opening of 
he surface roughness of said contacting parts, the adhesion of these contacting parts is improved, 
rherefore, the seal performance between this sealing member 24 and this bolt member 26 will improve, and 
exhaust gas can prevent revealing outside as much as possible. 

ittp://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.g... 3/7/2008 
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[0025]Here, in the conventional gas sensor, in order to rotate the whole gas sensor which contains a driving 
circuit part at the time of attachment, time and effort is taken, and there is concern in which mounting 
accuracy gets worse that the position gap with the center position of the bolt member which is a fitting part, 
and the center position of the boss which has adhered to the exhaust pipe is easy to be caused. 
[0026]On the other hand, in this embodiment, bell-and-spigot work can be done only by the bolt member 26 
being able to move independently to the sealing member 24, since it can rotate freely, and not rotating the 
gas sensor 10 whole containing the driving circuit part 12, and rotating only said bolt member 26. thereby, in 
this embodiment, compared with the conventional structure, mounting work is simplified at once, and while 
mounting accuracy is markedly alike and improves, the effect that the time which mounting work takes can 
be shortened is acquired. 
[0027] 

[Example]Here, one example of an experiment is shown. This example of an experiment (refer to drawing 4 ) 
about the relation between the bolting torque value of a mounting member, and the ullage of the gas from 
the contacting parts of a mounting member and a boss The gas sensor (example 1 : refer to solid line A) of 
this embodiment, The gas sensor (the comparative example 1 thru/or the comparative example 3) of the 
conventional structure where it is equipped with the gasket 6 as a sealing member is compared. 
[0028]ln this, the comparative example 1 (refer to dashed line B) has the worst accuracy of the surface 
roughness of the contact surface of a bolt member and a boss. 

The comparative example 3 (refer to two-dot chain line D) has the best accuracy of the surface roughness of 
the contact surface of a bolt member and a boss, and, as for the comparative example 2 (refer to dashed 
dotted line C), the accuracy of the surface roughness of the contact surface of a bolt member and a boss 
has the middle granularity of the comparative example 1 and the comparative example 3. 

[0029]ln said example of an experiment, when bolting torque value is 20 Nm, there are few ullages of the 
gas of the gas sensor of the comparative example 3, and the ullage of the gas of the gas sensor of the 
comparative example 1 has increased most. However, the gas sensor of Example 1 is not concerned with 
bolting torque value, but the ullage of gas has become about 0. 

[0030]A peeling thing is generated by the frictional force generated between the sealing member 24 and the 
boss 42 so that clearly from this experimental result, The gas sensor (example 1) of this embodiment with 
which the adhesion between this sealing member 24 and this bolt member 26 was improved with this 
peeling thing, Compared with the gas sensor (the comparative example 1 thru/or the comparative example 
3) of the conventional structure which inserts the gasket 6, it cannot be concerned with the accuracy of the 
surface roughness of a contact surface, but high sealing nature can be demonstrated, the time and effort 
which raises the accuracy of surface roughness can be saved remarkably, and the effect that the jump of a 
manufacturing cost can be suppressed is acquired. That seal performance is not influenced by bolting 
torque value is also a factor which can shorten the time which mounting work takes. 
[0031 ]As for the gas sensor concerning this invention, it is needless to say that various composition can be 
taken, without deviating not only from an above-mentioned embodiment but from the gist of this invention. 
;0032] 

Effect of the lnvention]As explained above, in this invention, cable connection of a sensor element and the 
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driving circuit part is carried out, and it is made integral-type structure. 

therefore, even when attaching to an exhaust pipe the highly efficient gas sensor which prevented invasion 
of the noise during the sensor drive, the mounting work is made to simplify, mounting accuracy is boiled 
markedly, and is raised, and the effect that the time which mounting work takes can be shortened is 
acquired. 

[0033]According to this invention, compared with the conventional structure which inserts a gasket, it cannot 
be concerned with the accuracy of the surface roughness of a contact surface, but high sealing nature can 
be demonstrated, the time and effort which raises the accuracy of surface roughness can be saved 
remarkably, and the effect that the jump of a manufacturing cost can be suppressed is acquired. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is the general drawing of the gas sensor of integral-type structure. 

[Drawing 2] lt is a built-up-section figure of the gas sensor concerning this invention attached to the exhaust 
pipe. 

[Drawing 3] It is an expansion explanatory view of the contacting parts of the fitting part and fitting part in the 
gas sensor concerning this invention. 

[Drawing 4] lt is a graph explaining the relation between the bolting torque value of a mounting member in 
the example of an experiment, and the ullage of the gas from the contacting parts of a mounting member 
and a boss. 

[Drawing 5] It is a built-up-section figure of the conventional-type gas sensor attached to the exhaust pipe. 

[Description of Notations] 

10 — Gas sensor 12 — Driving circuit part 

16 — Cable 18 — Sensor element 

20 — Fitting part 22 — Protective cover 

24 — Sealing member 26 -- Bolt member 

28 -- Tapered surface 34 - Stops 

36 — Tapered surface 38 - Return 

40 — Nut section 42 - Boss 



[Translation done.] 
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DRAWINGS 



[Drawing 1 ] 

F IG.1 




[Drawing 2] 
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F I G.2 




[Drawing 3] 

F I G.3 
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[Drawing 4] 
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[Drawing 5] 



F I G. 5 
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